Background: A national survey recently provided the first description of foot orthotic provision in the United Kingdom. This article aims to profile and compare the foot orthoses practice of podiatrists, orthotists and physiotherapists within the current provision. Method: Quantitative data were collected from podiatrists, orthotists and physiotherapists via an online questionnaire. The topics, questions and answers were developed through a series of pilot phases. The professions were targeted through electronic and printed materials advertising the survey. Data were captured over a 10 month period in 2016. Differences between professions were investigated using Chi squared and Fischer's exact tests, and regression analysis was used to predict the likelihood of each aspect of practice in each of the three professions. Results: Responses from 357 podiatrists, 93 orthotists and 49 physiotherapists were included in the analysis. The results reveal statistically significant differences in employment and clinical arrangements, the clinical populations treated, and the nature and volume of foot orthoses caseload. Conclusion: Podiatrists, orthotists and physiotherapists provide foot orthoses to important clinical populations in both a prevention and treatment capacity. Their working context, scope of practice and mix of clinical caseload differs significantly, although there are areas of overlap. Addressing variations in practice could align this collective workforce to national allied health policy.
Background
Provision of foot orthoses falls within the scope of practice of a range of health care professionals and a national survey of the foot orthotic practice of podiatrists, orthotists and physiotherapists was recently reported for the first time [1] . That a range of professions are involved is positive since it encourages delivery of suitable care at various points within a health care system, which might better suit patients. It also allows the historical roles of different professions, and nuances of differences in education, training and practice philosophies to influence the wider orthotic practice sector. This too is positive since it facilitates other areas of knowledge and experience influencing orthotic practice, and this should be an environment within which innovation and development of practice can flourish.
Our previous article that reported on a survey of foot orthoses practice at a national level [1] also identified differences in almost all aspects of practice between podiatrists, orthotists and physiotherapists. This may relate to prior training, scope or nature of practice and work place, or the different contractual arrangements for the professions. It may also relate to the degree of scaling of specialism towards the foot (podiatrists) and orthoses (orthotists), versus the whole body (physiotherapists and orthotists). This resonates with recent policy priorities to support integration of areas of practice in ways that are patient centred rather than beholden to historical service or professional boundaries [2] .
The aim of this article is to profile and compare the foot orthotic practice of podiatrists, orthotists and physiotherapists in the United Kingdom. It is important to understand variation in practice to inform education and training, to consider needs for standardisation of practice (e.g. related to quality assurance), and in managing future workplace planning (e.g. the need for greater orthotic skills in health care workforce) [3] . With this data, individual practitioners would be able to better reflect on their own practice, and contextualise it within their own profession and allied professions. Managers would be able to contextualise the practice of their staff and the different service models that relate to the three professions. Researchers would be able to understand the extent to which their research applies to the practice of the three professions. Industry would be able to understand differences between potential client bases. Finally, national policy makers will be able to gauge, for the first time, the different practices of the professions concerned with foot orthotic use nationally and look to understand these in the context of national policy related to allied health professionals [2] and health priorities.
Methods
A questionnaire suitable for online completion was used to capture the foot orthotic practice of podiatrists, orthotists and physiotherapists (same data set as [1] ). The survey was approved by the institutional ethics committee (HSCR14/125) and online data capture provided a means of securing informed consent.
Survey development and piloting
Four academic staff with professional backgrounds in orthotics and podiatry practice and services, and foot health research, worked with seven clinical podiatry and orthotist practitioners to identify topics for the survey, sample questions and responses, and identify appropriate terminology. This produced a draft survey fit for pilot testing with a wider audience.
The draft survey questionnaire was implemented within the Bristol Online Survey platform (https://www.onlinesurveys.ac.uk/) and piloted through two iterations with orthotists, podiatrists, and physiotherapists. Questions were then rationalised down from 90 to 60 based on feedback. The final survey consisted of 5 main sections with 60 questions in total (appendix A).
Sampling
Invitations to participate were distributed between January and June 2016. All correspondence was standardised in terms of language and provided a hyperlink to the online survey. Press releases were provided for publications of the Society of Chiropodists and Podiatrists, Chartered Society of Physiotherapists, and the British Association of Prosthetists and Orthotists. Specialist interest groups were also targeted and 20 commercial suppliers of orthoses related materials and products (to podiatrists, orthotists, and physiotherapists) were contacted. They sent out electronic or printed notifications to customers. These were also distributed at professional body conferences.
Data collection
The questionnaire comprised a mixture of open-ended, closed-ended dichotomous, contingency, nominal and ordinal polytomous questions were used to reduce the risk of missing data [4, 5] . It was anonymous, self-administered and conducted on the Bristol Online Survey website. The survey was open from January 1st to October 31st 2016.
Data analysis
All data were statistically analysed with SPSS version 21.0 (IBM Corp, Somers, NY, USA). The percentage of podiatrists, orthotists and physiotherapists who responded to each question was calculated to describe responses for each profession. For responses to fixed choice questions, a Chi squared test was performed (significance level of 95%) to identify significant differences between professions. However, a Fisher's exact test was used in preference to Chi squared if, based on crosstab of the data, the number of responses was less than 5 in more than 20% of the data [6] . Multiple logistic regression tests (deriving the Odds Ratio Exp(B), zero-infinity) were then completed on each significant response to indicate the scale and direction of the differences between pairs of professions. This provided an estimate of the likelihood of a specific response occurring in each profession versus each of the other two professions. A ratio of one means there is equivalent likelihood of the response to the question in the two professions concerned, more than one means greater likelihood of the response in one profession compared to the other, and vice versa for the other profession if the ratio is less than one.
Results
A total of 512 responses were received and 13 were removed (1 patient, 1 student, 1 occupational therapist and 10 from outside the United Kingdom). The data (499 responses) comprised responses from 357 podiatrists, 93 orthotists and 49 physiotherapists.
Work place and training
The main work place for foot orthoses practice was the National Health Service (55.2% podiatrists, 51.0% physiotherapists and 45.2% for orthotists) ( Table 1 , also see Additional file 1: Table S1 ). Outside of the National Health Service, 28.9% of podiatrists were self-employed and these responders were 6.8 times more likely to be self-employed than orthotists, and 2.3 times more likely than physiotherapists. Orthotists were the profession most likely to be working in a private company providing National Health Service services (36.6% of orthotist 
Clinical consultation
All three professions are frequently asked to decide whether a foot orthosis is appropriate (Table 2) . However, physiotherapists were 4.1 times more likely than orthotists to be asked for an assessment without reference to any specific treatment (53.1% versus 21.5%, respectively) and podiatrists 2.4 times more likely than orthotists (39.5% of podiatrists). No physiotherapists received referrals that requested them to prescribe foot orthoses and orthotists were 5.0 times more likely to receive a referral requesting a foot orthosis than podiatrists (32.3% versus 10.4%).
Orthotists were far more likely to spend 51-90% of their week prescribing foot orthoses than podiatrists and physiotherapists (46.2% versus 16.8% versus 0%, respectively) ( Table 2 ). The vast majority of physiotherapists involved in foot orthotic provision are likely to spend < 10% of their week prescribing orthoses Orthotists were 5.0 times more likely to prescribe > 100 pairs of foot orthoses per month than podiatrists (17.2% versus 3.1%, respectively) ( Table 2) . Physiotherapists (81.6%) and podiatrists (38.1%) were 68.6 and 10.3 times more likely to prescribe less than 10 pairs a month than orthotists (4.3%). Only 2% of physiotherapists prescribed more than 51 pairs of foot orthoses a month.
Both podiatrists and physiotherapists had longer appointment times than orthotists, being 11.0 and 13.2 times more likely to have 45-60 min assessments (Table 3) . Orthotists were 5.0 times more likely to have assessments of 15-30 min than physiotherapists and 3.0 times more likely than podiatrists. 15.1% of orthotists reported having < 15 min appointments, compared to 1.1% and 6.1% for podiatrists and physiotherapists.
In terms of dispensing orthoses, 58.1% of orthotists, 60.8% of podiatrists and 77.6% of physiotherapists never sent orthoses by post to patients (Table 3) . Orthotists were 5.0 times more likely to prescribe a second pair of insoles to over 71% of their patients compared to podiatrists and physiotherapists (16.1% versus 2.2% and 2.0%, respectively). Physiotherapists (75.5%) were most likely to never offer a second pair of orthoses compared to podiatrists (44.8%) and orthotists (24.7%). Podiatrists were 2.6 times more likely than orthotists to use a clinical appointment to review the patient.
Practitioner and patient treatment outcomes
Musculoskeletal care was the most common area of practice for all three professions (Table 4 ). Podiatrists and orthotists were more likely than physiotherapists to prescribe orthoses for patients with diabetes (40 and over 100 times more likely, respectively), arthritis (33.6 and almost 100 times more likely, respectively) and other high risk patients (28.0 and almost 100 times more likely, respectively). Orthotists were more likely to be involved in falls prevention (57.0% versus 30.5% for podiatrists and 8.2% for physiotherapists) and had far higher rates of involvement in paediatric (82.8%) and adult neurology practice (79.6%).
Pain relief was an important outcome for 87.4%, 91.4% and 63.3% of podiatrists, orthotists and physiotherapists, respectively (Table 4) . Orthotists were 10.0 times more likely to have pressure relief as an outcome than physiotherapists (59.1% versus 8.2%), and podiatrists over 10.0 times more likely than physiotherapists. Orthotists were almost twice as likely as podiatrists to have ulcer prevention as an outcome (29.0% versus 19.0%) and podiatrists Regarding patients' expectations of outcome, being pain free rather than reducing pain was more common for podiatrists (52.7%) than physiotherapists (34.7%) (orthotists was 41.9%). Returning to sport was an important factor for patients of podiatrists and physiotherapists compared to orthotists (2.3 and 1.6 times more likely, respectively), although returning to prior level of sport activity was not significantly different between professions. Orthotists more commonly reported an expectation to prevent injury (49.5% versus 29.4% for podiatrists and 8.2% for physiotherapists).
Other treatments
Orthotists (96.8%) were more than 100 times more likely to prescribe footwear as well as foot orthoses compared to both podiatrists (11.8%) and physiotherapists (6.1%) ( Table 5 ). Physiotherapists were 9.5 times more likely to have access to footwear services than orthotists. Both orthotists and podiatrists prescribe footwear to high-risk patients, such as patients with neurological problems, diabetes and arthritis, but orthotists are more likely to do this than podiatrists (Table 5) . Falls prevention was a reason for footwear prescription for 29.0% of orthotists, but just 4.2% of podiatrists and no physiotherapist.
Other than for footwear, podiatrists were more likely to use other treatment approaches than orthotists and physiotherapists (Table 6 ). Podiatrists were 5.9 times more likely to use steroid injections than physiotherapists (34.5% versus 8.2%) and 48.3 times more likely than orthotists (1.1%). Physiotherapists were 60.8 times more likely to use mobilisation than orthotists (77.6% versus 5.4%), and 8.4 times more likely than podiatrists (32.2%). Physiotherapists and podiatrists had far greater likelihood of using taping than orthotists (75.5% and 65.3%, respectively, versus 11.8%).
Discussion
The aim of this survey was to profile and compare the foot orthotic practice of podiatrists, orthotists and physiotherapists in the United Kingdom. The purpose was to Pod podiatrist, physio physiotherapist, orth orthotist, OA osteoarthritis provide data useful to various stakeholders. Scoping of the orthotist workforce [7] suggests~350 full-time equivalents in practice and, since not all will be involved in provision of foot orthoses, our 93 responders represents a good sample of the profession. However, perhaps reflecting the sensitivities of supplying data when employed by private companies, only 36.6% of orthotists stated they were in a private company providing services to the National Health Service. This is much lower than other estimates that suggest as many as two-thirds are employed by private companies [8] . There are far more physiotherapists and podiatrists (52,500 and 13,000, respectively [9] ), but only some physiotherapists will work on feet and not all of these use orthoses. Whilst the foot is the focus of podiatry practice, orthoses may not be a strategy used by all. However, data from 357 podiatrists and, although to a lesser extent, 49 physiotherapists, are reasonable samples in their own right. Outside of those spending most of their working time in the National Health Service, podiatrists and physiotherapists had a bias towards self-employment and orthotists a bias towards private companies that provide clinical services to the National Health Service. Less than half of orthotists work directly in the National Health Service. The long standing arrangement of private companies supplying orthotists and orthoses products under contract is an acknowledged point of difference between professions [10, 11] . This may reflect the rather historical biomedical model of care, whereby orthotics (and thereby the orthotist who supplies them) were seen as "commodities" to be delivered under contract [12] . This contrasts with contemporary models of care whereby health professionals are expected to have more varied and flexible roles [13] , and care is patient rather than "device" centred. Indeed, significant variations in employment context may lead to differences in autonomy, access to other services (e.g. referrals), and motivations (e.g. different service targets), although more detailed mapping of services would be required to reveal this. Several reports have pointed to the problem that seeing orthotists as commodities [11] creates, almost 'designing-in' , variations in practice between the three professions surveyed.
There are differences between professions in the profile of time spent using foot orthoses, volume of orthoses, and patient groups treated. Orthotists spend more time providing foot orthoses and individually provide higher volumes of foot orthoses (Table 2 ). Nearly 50% of orthotists spend more than 50% of their week providing foot orthoses, compared to 19.9% and 0.0% for podiatrists and physiotherapists, respectively. Furthermore, far more podiatrists and physiotherapists prescribe less than 10 pairs of orthoses a month (38.1% and 81.6%, respectively) compared to orthotists (4.3%). This likely reflects greater use of other treatments by podiatrists and physiotherapists (Table 6 ). For example, exercise was more often advised by podiatrists and physiotherapists, and they were 3.9 and 11.1 times more likely, respectively, to have training in strength and conditioning compared to orthotists (Table 1) .
Orthotists reported that orthoses, footwear and advice were commonly used, providing the focus for their treatments, while the next most common treatment was taping (11.8% of orthotists compared to 65.3% for podiatrists and 75.5% for physiotherapists). It may be that the contractual nature of orthotist work within services constrains the scope of practice. Equally, others have noted that companies supplying orthotists probably have little incentive to train staff for non-product related treatments if supply of products is key to commercially viable contracts [11] .
Whilst orthotists might be more focussed on foot orthoses in terms of their time, the patients they treat span a wider range of health needs, with a higher percentage of orthotists working in all patient categories compared to podiatrists and physiotherapists (Table 4) . A more focussed practice profile (foot orthoses and footwear) seems to concur with more orthotists receiving referrals that specifically request a foot orthosis. Only 21.5% receive referrals that makes no reference to treatments and thus allow them to develop a treatment strategy, compared to 53.1% for physiotherapists and 39.5% for podiatrists (Table 2 ). This may reflect the fact that referrers may have made a diagnosis and see the orthotist only as a specialist in the prescription of an orthotic device. It may also reflect contractual arrangements since orthotic devices, and their supply, are seen as a 'commodity' delivered into existing services by the orthotist [12] , rather than the orthotist being an integrated part of the clinical service.
There are also differences in some of the practical aspects of practice. Orthotists, for example, typically had less time for each consultation, 62.4% had less than 30 min and 15.1% less than 15 min (compared to 1.1% for podiatrists, 6.1% for physiotherapists, Table 3 ). The national recommendations for orthotists is 20-40 min depending upon complexity [10] . This may be important, as orthotists see complex cases (e.g. more feet requiring pressure relief and ulcer prevention, Table 4 ) and prescribe footwear more often (i.e. two medical devices at the same time, Table 5 ) and rely on face-to-face review appointments less often (57.0% of orthotists have review appointments versus 65.3% for physiotherapy and 77.6% for podiatry, Table 3 ). However, given more orthotists receive referrals where diagnosis has already been determined, less time may be required. Reference has also been made to the fact that companies supplying orthotists to the National Health Service may provide clinical time at a loss and profit only from product sales [11] , incentivising a higher volume of shorter appointments.
In terms of review appointments, nearly all podiatrists reviewed patients by some method (96.7%, excluding when patients request it), compared to 77.5% of both orthotists and physiotherapists (Table  3) . This may speak to the difference in patient cohorts (less focus on pain in physiotherapy) and the limited time available for orthotists. It might also relate to the greater number of second pairs of orthoses provided by orthotists compared to the other professions (Table  3) . Some 36.6% of orthotists provide more than 30% of their patients with a second pair of orthoses, compared to 11.4% for podiatrists and 8.1% for physiotherapists. A second pair of orthoses might negate the need to return for further pairs as it may not require a further appointment, but does not allow for adjustment of orthoses, which is common [1] . It might also reflect the fact that a company supplying an orthotist may do so at cost or a loss thus creating an incentive to supply as many orthotic products as possible [11] . Lack of review appointments is concerning and potential consequences are a lack of data on the effectiveness of orthotic intervention, especially given the complex needs of some patients (e.g. foot deformity and ulcer prevention, Table 4 ). Contract arrangements might not allow for review appointments since more orthotists are contracted into the National Health Service from a private company [8] . Perhaps in these cases the referrer provides the review of orthotic provision (since the referrer has decided an orthosis is needed in more cases versus podiatrists and physiotherapists). A profile of orthotist practice in the National Health Service versus that within companies contracted to the National Health Service would reveal some of these details.
Twice as many podiatrists and orthotists than physiotherapists allow orthoses to be sent directly to the patient and used without a fitting appointment (~40% for both versus 22.4% for physiotherapy, Table 3 ). It might be that podiatry and physiotherapy patients are more frequently of lower risk or orthoses fitting issues less important, or that this data relates to second pairs of orthoses being posted out. However, this would seem to be at odds with the data showing podiatrists are more likely to offer a review appointment (Table 3) , and data that suggests that orthotists focus on higher risk patients (e.g. ulcer prevention, Table 4 ). For orthotists, it may reflect further pressure on time, since they also have the shortest appointment times and perhaps less scope for fitting appointments.
In terms of intended outcomes, pain relief was an important focus for all three professions and their patients. However, for physiotherapists, functional control was a more important outcome than pain. This is perhaps reflected in their greater focus on stability as an outcome (38.0% versus 12.3% for podiatrists and 10.8% for orthotists, Table 4 ), a greater desire for patients to return to sport (Table 4) , and their greater training in sports, manipulation, and strength and conditioning (Table 1) . This is in line with physiotherapists offering more mobilisation and manipulation than podiatrists and orthotists (Table 6 ). Interestingly, trigger point therapy (44.9% of physiotherapists and 11.2% of podiatrists) and acupuncture (38.8% of physiotherapists and 15.4% of podiatrists) are provided, which are in fact both pain interventions ( Table 6 ). No orthotists offered acupuncture or trigger point therapy. Such a mixed picture points to the need for further and more nuanced data that could associate particular practices with specific patient groups and our current data does not allow for this.
Physiotherapists focus on functional control, stability and pain, and the wide range of other manual therapies they offer (Table 6 ), perhaps reflects the fact that they treat the whole body. Also, that they have adopted practice paradigms that consider integration of multiple body systems (a 'system of systems' [14] ) to underpin practice. For example, they consider central pain pathways, peripheral and central roles in motor control, and upper and lower body biomechanics when treating foot problems [15] . This perhaps contrasts with podiatrists and orthotists who, in the first instance, have a greater focus on joint alignment and tissue forces local to the clinical problem. It might also explain use of foot orthoses in a different capacity, such as a short term measure in patellofemoral pain whilst using quadriceps exercises to address underlying issues with muscle function [16] .
That podiatrists and orthotists had far greater focus on pressure relief than physiotherapists (47.9% and 59.1%, respectively, compared to only 8.2% for physiotherapists) perhaps speaks to their practice in high risk feet (e.g. ulcer prevention) and more complex foot conditions (e.g. for diabetes, 63.3% and 94.6%, respectively versus 4.1% for physiotherapists, Table 4 ). Prevention of further pathology was more important for orthotists and podiatrists (prevention of injury was 49.5% and 29.4%, respectively, versus 8.2% for physiotherapists, Table 4 ). Managing more complex foot conditions with orthoses would lead to a greater need for changes in footwear. For example, recommendations for offloading in diabetes advise an additional 5 mm of shoe depth to accommodate thicker insoles, which would only be achieved within non-retail footwear [17] . Managing deformity was more common for orthotists and podiatrists, and this too can necessitate non-retail footwear (e.g. in rheumatoid arthritis [18] ). This perhaps explains the far greater provision of footwear by orthotists, but not the lower provision by podiatrists (e.g. 81.7% versus 24.1% for podiatrists and 6.1% for physiotherapists, Table 6 ).
The three professions contribute to a prevention as well as treatment agenda. Almost half of orthotists reported that prevention of injury was an expected outcome for patients (versus 29.4% for podiatrists and 8.2% for orthotists, Table 4 ) and 29.0% stated ulcer prevention as one of their objectives (versus 19.0% and 4.1% for podiatrists and physiotherapists, respectively, Table 4 ). There is some evidence that foot orthoses prevent selected injuries [19] and some plantar foot ulcers, as long as specific criteria are met (e.g. thresholds for pressure relief [20] ). Some 18.4% of physiotherapists reported prevention of falls as an intended outcome for patients, and recent trials have indicated some value of orthoses as one component of a multifaceted intervention [21, 22] .
Podiatrists, orthotists and physiotherapists provide foot orthoses for a wide range of important and growing clinical groups. Meeting the national foot orthotic need requires an appropriately skilled and distributed work force. The orthotist profession is relatively small, with 350 estimated to be in practice nationally [7] , compared to 13,000 podiatrists and 52,500 physiotherapists. Whilst this points to value in training more orthotists, some advising a 30-50% increase in numbers [11] , the national need will be met faster and more economically by concurrently upskilling other health professionals. Upskilling should be achievable since in many cases it will build on existing knowledge related to the musculoskeletal system, pathology and biomechanics. For neuro-paediatrics, for example, 39.2% of podiatrists reported training related to children and physiotherapists are often the primary physical therapist in this area of practice [23] . Training could also consider expansion of skills in footwear prescription since it is central to an orthosis achieving the intended clinical effect [24] . Likewise, orthotists could be trained to provide a wider range of treatments, although enabling them to do so would only reduce the pool of resource for orthotic services. It might require a different supply model than the current contract structures facilitate and enable orthotist time as well as products to be valued 'commodities'.
The rehabilitation that podiatrists, orthotists and physiotherapists offer aims to improve, maintain or restore physical strength and mobility. National Health Service England promotes the ethos that "rehabilitation is everyone's responsibility" [25, 26] , hence it does not sit with one profession. Effective rehabilitation blends the skills of many healthcare professionals to improve outcomes for individual patients. In the context of foot orthoses, our survey provides evidence that multi-profession provision of foot orthoses is already in place. Furthermore, the data indicate that foot orthoses are used as part of a programme of rehabilitation interventions.
However, given differences in practice between podiatrists, physiotherapists and orthotists, there is a need to understand the wider treatment context within which foot orthoses are used. This could include how the different professions blend use of foot orthoses with the other interventions they offer, and factors that affect this (e.g. practice paradigms, and contracting of services). This would be a first step towards reducing some of the variations in practice.
There are several limitations to consider in the interpretation of this data. We were pragmatic in our sampling and this may have led to selection bias in terms of areas of practice within each profession. We are unable to determine how generalisable our sample of podiatrists, orthotists and physiotherapists is in terms of how well they relate to their wider professional groups. There were several places in the survey where we had relatively high numbers of nil responses and since the sample sizes of each profession differ the impact of this could differ between the three sets of data. This could be due to responders becoming fatigued as the questionnaire was long (60 questions).
It would have been interesting to profile the data by individual patient groups. However, we asked responders to identify any three groups they treat and thus cannot relate other data in the survey to any one specific patient group. This prevents profiling of practice by individual patient groups and thus comparison of professions at that level. This could be addressed in future work. Finally, we used regression analysis to make predictions for each aspect of practice covered by the survey. This analysis predicts the likelihood of a specific response occurring compared to another profession. However, the sample sizes for the professions are unequal and may represent their wider professional communities to different degrees. Therefore, how variation in the external validity of the three individual samples affects the comparisons of professions is not known.
Conclusion
Podiatrists, orthotists and physiotherapists provide foot orthoses to important clinical populations in both a prevention and treatment capacity. Their working context, scope of practice and mix of clinical caseload differs significantly and is likely influenced by a range of factors. This survey described these practices and further work is needed to understand the complex factors affecting each profession. There are areas of overlap in professional practice and these could be further developed to grow a 'national foot orthoses workforce' that meets the growing demand on foot health services and helps meet the strategic vision for the allied health professions in the United Kingdom.
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